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Abstract
Gyrotron FU CW V was designed and constructed as a radiation source for direct 
measurement on hyperfine structure (HFS) of positronium. The designed cavity mode is 
TE031. The observed frequency is from 202.89 to 203.39 GHz and the maximum output 
power around 0.7 kW. The operation is in complete CW or long pulse mode. This 
gyrotron is suitable for a preliminary study on the first measurement of the HFS, 
because the estimated energy level difference of positronium is around 203.4 GHz.
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1. ࡣࡌࡵ࡟
 㟁Ꮚ࡜㝧㟁Ꮚ࠿ࡽ࡞ࡿ࣏ࢪࢺࣟࢽ࣒࢘(Ps)࡛ࡣ㸪஧ࡘࡢࢫࣆࣥࡢྥࡁࡀྠࡌ࢜ࣝࢯ࣏
ࢪࢺࣟࢽ࣒࢘(o-Ps)࡜㏫ྥࡁࡢࣃ࣏ࣛࢪࢺࣟࢽ࣒࢘(p-Ps)ࡢ஧ࡘࡢ≧ែࡀᏑᅾࡍࡿࠋ1984
ᖺ࡟ V㸬ࣄ࣮ࣗࢬࡽࡢࢢ࣮ࣝࣉ࡟ࡼࡾ 3.66 ppm ࡢ⢭ᗘ࡛ o-Ps ࡜ p-Ps ࡢ࢚ࢿࣝࢠ࣮‽఩
ᕪ(ǻHFS)ࡣh㺃ǻȞ = h㺃203.4 GHz⛬ᗘࡢᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡾ㸪ࡇࢀࡣᙜ᫬ࡢ᮰⦡⣔QED
࡟ࡼࡿ 2 ḟࡢ㧗ḟຠᯝࡢ㡯ࡲ࡛ࡢ⌮ㄽィ⟬⢭ᗘ 50 ppm ࢆࡣࡿ࠿࡟෽㥙ࡋ࡚࠸ࡓࠋ࡜ࡇ
ࢁࡀ㏆ᖺ㸪⌮ㄽィ⟬ࡀ 3 ḟࡢ㧗ḟຠᯝࡲ࡛Ⓨ㐩ࡋ㸪⌮ㄽ⢭ᗘࡀ 3 ppm ࡜௨๓ࡢᐇ㦂⢭ᗘ
ࢆ㏣࠸ᢤࡁ㸪⌮ㄽ್࡜ ᐃ್ࡢ୙୍⮴ࡀ☜ドࡉࢀࡓࠋ
 ᙜ᫬ࡢ ᐃ᪉ἲࡣ㸪㧗ฟຊ࡞ග※ࡣప࿘Ἴ㡿ᇦ࡟㝈ࡽࢀ࡚࠸ࡓࡓࡵ㸪☢ሙࢆ༳ຍࡋ࡚
ࢮ࣮࣐ࣥຠᯝࢆ⏝࠸ࡓ㛫᥋ⓗ࡞᪉ἲࡀ᥇⏝ࡉࢀ࡚࠸ࡓࡀ㸪༳ຍ☢ሙᙉᗘࡢ㠀୍ᵝᛶ࠿ࡽ
⏕ࡌࡿㄗᕪࡢྍ⬟ᛶࡀ᤼㝖࡛ࡁࡎ㸪⌮ㄽ್࡜ࡢ୙୍⮴ࡀ㉳ࡇࡗࡓ஦ࡀ⪃࠼ࡽࢀࡿࠋࡑࡇ
࡛⌧ᅾ㸪㧗࿘Ἴᩘ࣭㧗ฟຊࡢ㟁☢ἼࢆⓎ᣺ྍ⬟࡞ග※࡜ࡋ࡚ࢪࣕ࢖ࣟࢺࣟࣥࢆ౑⏝ࡋࡓ
☢ሙ࡟ࡼࡿᙳ㡪ࢆ᤼㝖ࡍࡿࡇ࡜ࡢ࡛ࡁࡿ┤᥋ⓗ࡞ᐇ㦂ࢆヨࡳ࡚࠸ࡿࠋ
 ࡇࡢᐇ㦂ࡣ㸪ᙜࢭࣥࢱ࣮࡜ᮾி኱Ꮫ⣲⢏Ꮚ≀⌮ᅜ㝿◊✲ࢭࣥࢱ࣮࡜ࡢඹྠ࡛㐍ࡵ࡚࠸
ࡿࠋᮏ◊✲ሗ࿌࡛ࡣ㸪Ps ࡢ HFS  ᐃࡢࡓࡵࡢ➨୍ẁ㝵࡜ࡋ࡚㸪o-Ps ࠿ࡽ p-Ps ࡬ࡢ㑄⛣
ࢆ☜ㄆࡍࡿࡓࡵ࡟㸪203.4 GHz ⛬ᗘࡢ࿘Ἴᩘ㡿ᇦ࡟࠾࠸࡚Ⓨ᣺ฟຊ 100 W(ࢹ࣮ࣗࢸ࢕ẚ
30 %㹼50 %)ࢆ┠ᶆ࡜ࡋ㛤Ⓨࢆ⾜ࡗࡓࢪࣕ࢖ࣟࢺࣟࣥ(Gyrotron FU CW V)ࡢືసヨ㦂⤖
ᯝ࡟ࡘ࠸࡚㏙࡭ࡿࠋ
2. ᐇ㦂⿦⨨
 㛤Ⓨࢆ⾜ࡗࡓ Gyrotron FU CW V ࡜ࡑࡢ᩿㠃ᅗࢆᅗ 1 ࡟♧ࡍࠋࡇࡢࢪࣕ࢖ࣟࢺࣟࣥࡣ
8 T ࡢ He ࣇ࣮ࣜ㉸ఏᑟ࣐ࢢࢿࢵࢺࢆ౑⏝ࡋ࡚࠾ࡾ㸪㉸ఏᑟ≧ែ࡟ࡍࡿࡓࡵࢥࣥࣉࣞࢵ
ࢧ࡟ࡼࡗ࡚෭༷ࡋ࡚࠸ࡿࠋࢪࣕ࢖ࣟࢺࣟࣥ⟶ෆ㒊ࡣ┿✵࣏ࣥࣉ࡟ࡼࡾ 10-5㹼10-6 Pa ࡲ࡛
᤼Ẽྍ⬟࡛࠶ࡿࠋᅗ 1 ࡟♧ࡍࡼ࠺࡟㸪⟶ୗ㒊࡟ࡣ࣐ࢢࢿࢺࣟࣥධᑕᆺ㟁Ꮚ㖠࡜㟁Ꮚࣅ࣮
࣒ࢆไᚚࡍࡿࡓࡵ⿵ຓ☢ሙⓎ⏕⏝ࡢ 3 ᯛࡢỈ෭ᘧ㖡ࢥ࢖ࣝࢆ㸪ෆ㒊࡟ࡣඹ᣺ჾ࣐ࢢࢿࢵ
ࢺࡢ୰ᚰ☢ሙ࡟タ⨨ࡋ࡚࠶ࡿࠋ⟶ୖ㒊࡟ࡣࢧࣇ࢓࢖࢔┿✵❆ࡀタ⨨ࡉࢀ࡚࠾ࡾ㸪㟁Ꮚ㖠
࠿ࡽⓎᑕࡉࢀࡓ㟁Ꮚࡢ㐠ື࢚ࢿࣝࢠ࣮ࡢ୍㒊ࡀඹ᣺ჾෆ㒊࡛㟁☢Ἴ࡟ኚ᥮ࡉࢀ㸪ࡇࡢ┿
✵❆࠿ࡽฟຊࡉࢀࡿࠋࡇࡢࢪࣕ࢖ࣟࢺࣟࣥ࡟࠾ࡅࡿඹ᣺ჾࡢタィ್ࡣ༙ᚄ RC=2.39 mm㸪
㛗ࡉ LC=14 mm࡛࠶ࡾ TE03࣮ࣔࢻ࡟࠾࠸࡚Ⓨ᣺࿘Ἴᩘࡀ 203.4 GHzࡀぢ㎸ࡵࡿࡼ࠺࡞ᵓ
㐀࡜࡞ࡗ࡚࠸ࡿࠋ
 ືసヨ㦂࡛ࡣ㸪Gyrotron FU CW V ࡢ≉ᛶࢆㄪ࡭ࡿࡓࡵ࡟㸪Ⓨ᣺ ᐃ㸪࿘Ἴᩘ ᐃ㸪
ฟຊ ᐃࢆ⾜ࡗࡓࠋḟ࡟ࡑࡢ ᐃ᪉ἲ࡟ࡘ࠸࡚㏙࡭ࡿࠋ
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          
ᅗ 1 Gyrotron FU CW V ࡜ࡑࡢ᩿㠃ᅗ

3.  ᐃ᪉ἲ
3-1 Ⓨ᣺ฟຊࡢ☢ሙᙉᗘ౫Ꮡᛶ
 ࢩ࣑࣮ࣗࣞࢩࣙࣥ࠿ࡽồࡵࡓⓎ᣺㛤ጞ㟁ὶࡢ☢ሙᙉᗘ౫Ꮡᛶࢆࡶ࡜࡟㸪ᐇ㦂࠿ࡽⓎ᣺
ࡀᮇᚅࡉࢀࡿ࣮ࣔࢻࡀᚓࡽࢀࡿ࠿ࢆ ᐃࡋࡓࠋ ᐃ᪉ἲࡣ㸪ࢪࣕ࢖ࣟࢺࣟࣥࡢฟຊ❆࠿
ࡽฟຊࡉࢀࡓ㟁☢ἼࢆᑟἼ⟶ཬࡧ࣐࢖ࢱ࣮࣋ࣥࢺࢆ⏝࠸࡚ఏ㏦ࡋࡓࡢࡕ↔㟁ᆺ᳨ฟჾ
ࢆ⏝࠸᳨࡚ฟࡋࡓࠋ
3-2 ࿘Ἴᩘ ᐃ
 ࢪࣕ࢖ࣟࢺࣟࣥ࠿ࡽฟຊࡉࢀࡿ࿘Ἴᩘࡣࢧࣈࢸࣛ࣊ࣝࢶᖏ࡛࠶ࡿࡓࡵ㸪ࢫ࣌ࢡࢺ࣒ࣛ
࢔ࢼࣛ࢖ࢨ࣮ࡢ ᐃྍ⬟⠊ᅖࢆ㉸࠼࡚࠾ࡾ㸪┤᥋ ᐃࡍࡿࡇ࡜ࡣ࡛ࡁ࡞࠸ࠋࡑࡇ࡛㸪ࣁ
࣮ࣔࢽࢵࢡ࣑࢟ࢧ࣮࠾ࡼࡧࢩࣥࢭ࢖ࢧ࢖ࢨ࣮࠿ࡽ࡞ࡿ࣊ࢸࣟࢲ࢖ࣥࢩࢫࢸ࣒ࢆ⏝࠸ࡓࠋ
ࡇࢀ࡟ࡼࡾ㸪㧗࿘Ἴ࡛࠶ࡿࢪࣕ࢖ࣟࢺࣟࣥࡢ࿘Ἴᩘ࡜ࢩࣥࢭࢧ࢖ࢨ࣮ࡢప࿘Ἴࢆࣁ࣮ࣔ
ࢽࢵࢡ࣑࢟ࢧ࣮࡛࣑࢟ࢩࣥࢢࡍࡿࡇ࡜࡛୰㛫࿘Ἴᩘࢆసࡾฟࡋ㸪ࡑࢀࢆࢫ࣌ࢡࢺ࣒ࣛ࢔
ࢼ࣮ࣛࢨ࣮࡛ㄪ࡭㸪࿘Ἴᩘࢆồࡵࡓࠋ
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3-3 ฟຊ ᐃ
 ฟຊ ᐃ࡟ࡣỈ㈇Ⲵࢆ⏝࠸ࡓࠋỈ㈇Ⲵ ᐃ᪉ἲࡣ㸪▼ⱥ࡛࡛ࡁࡓࢥ࣮ࣥ≧ࡢᐜჾ࡟Ỉ
ࢆධࢀ㸪ࢪࣕ࢖ࣟࢺࣟࣥ࠿ࡽⓎ᣺ࡋࡓ㟁☢Ἴࢆఏ㏦ࡋ࡚࠸ࡿᑟἼ⟶࡟ᤄධࡍࡿࡇ࡜࡛Ỉ
࡟㟁☢Ἴࢆ྾཰ࡉࡏ㸪Ỉࡢ ᗘୖ᪼࠿ࡽồࡵࡿ᪉ἲ࡛࠶ࡿࠋฟຊࡢ⟬ฟ࡟ࡣḟࡢᘧ(1)
ࢆ⏝࠸ࡓࠋ
            
..
19.4
RDt
TVcP u 
䂴U
        (1) 
ࡇࡇ࡛㸪Cࡣẚ⇕[cal/g㺃K]㸪ȡࡣ፹㉁ᐦᗘ[g/cm3]㸪V ࡣయ✚[cm3]㸪ǻT ࡣ ᗘୖ್᪼㸪t
ࡣᤄධ᫬㛫㸪D.R.ࡣࢹ࣮ࣗࢸ࢕ẚ࡛࠶ࡿࠋỈࡢሙྜ C = 1 cal/g㺃K㸪ȡ = 1 g/cm3࡜࡞ࡿࠋ
ࢹ࣮ࣗࢸ࢕ẚࢆᘧ࡟⤌ࡳ㎸ࡴࡇ࡜࡛㸪㐃⥆ືస᫬ࡢฟຊࢆぢ✚ࡶࡗ࡚࠸ࡿࠋ
4. ᐇ㦂⤖ᯝ
4-1 Ⓨ᣺ฟຊࡢ☢ሙᙉᗘ౫Ꮡᛶ࡜࣮ࣔࢻࡢྠᐃ
 Gyrotron FU CW V ࡛⾜ࡗࡓⓎ᣺ ᐃࡢ⤖ᯝ࡜☢ሙᙉᗘ࡟ᑐࡍࡿⓎ᣺㛤ጞ㟁ὶࡢࢩ࣑
࣮ࣗࣞࢩࣙࣥ⤖ᯝࢆᅗ 2 ࡟♧ࡍࠋࡇࡢ᫬ࡢⓎ᣺᮲௳ࡣ㸪࢝ࢯ࣮ࢻ㟁ᅽ್ 20 kV㸪࢔ࣀ࣮
ࢻ㟁ᅽ್ 12.3㹼14.5 kV㸪ࣅ࣮࣒㟁ὶ್ 280 mA㸪⿵ຓ☢ሙ㟁ὶ್ 150 mA ࡜ࡋ࡚⾜ࡗࡓࠋ
ᅗ 2 (a)ࡢ⤖ᯝࢆぢ࡚ศ࠿ࡿᵝ࡟㸪ᅗ 2 (b)ࡢࢩ࣑࣮ࣗࣞࢩࣙࣥ࡟ࡼࡗ࡚ண ࡉࢀࡿ☢ሙ
ᙉᗘ࡛Ⓨ᣺ࡀ㉳ࡇࡗ࡚࠸ࡿࡇ࡜ࡀศ࠿ࡿࠋḟ࡟㸪Ⓨ᣺ ᐃ࡟ࡼࡗ࡚ᚓࡽࢀࡓྛ࣮ࣔࢻ࡟
ᑐࡋ࡚࿘Ἴᩘ ᐃࢆ⾜ࡗࡓࠋࡑࡢ⤖ᯝࢆ⾲ 1 ࡟♧ࡍࠋ
(a)                                    (b) 
 
   ᅗ 2 (a)࢝ࢯ࣮ࢻ㟁ᅽ Vk = 20 kV ࡢ᫬ࡢ Gyrotron FU CW V Ⓨ᣺ ᐃ⤖ᯝ㸪
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           (b)Ⓨ᣺㛤ጞ㟁ὶࡢࢩ࣑࣮ࣗࣞࢩࣙࣥィ⟬್
⾲ 1 ྛ࣮ࣔࢻ࡟ᑐࡍࡿ࿘Ἴᩘ ᐃ⤖ᯝ
B0
(T)
fcal
(GHz)
fmeas
(GHz)
Mode
number
ǻf
(GHz)
ǻR
(ȝm)
3.887  107.00  106.57 1,2 -0.43 11.4  
4.870  134.45  134.00 2,2 -0.45 10.0  
5.110  140.62  140.06 0,2 -0.56 11.6  
5.840  160.54  159.95 3,2 -0.59 10.1  
6.729  185.67  185.21 4,2 -0.46 7.5  
7.238  199.43  198.83 2,3 -0.60 8.8  
7.364  203.42  202.89 0,3 -0.53 7.9  
 ⾲ 1 ࡟࠾࠸࡚㸪B0ࡣ☢ሙᙉᗘ㸪fcalࡣ࿘Ἴᩘィ⟬್㸪fmeasࡣ࿘Ἴᩘ ᐃ್㸪ǻf ࡣ࿘Ἴᩘ
ࡢィ⟬್࡜ ᐃ್ࡢᕪ㸪ǻR ࡣண᝿ࡉࢀࡿඹ᣺ჾࡢ༙ᚄㄗᕪࢆ♧ࡋ࡚࠸ࡿࠋࡇࡢ⤖ᯝ࠿
ࡽ㸪ྛⓎ᣺࡟࠾ࡅࡿ࣮ࣔࢻࡢྠᐃࢆ⾜࠸㸪┠ᶆ࡜ࡋ࡚࠸ࡿ࿘Ἴᩘ 203.4 GHz ௜㏆ࡢⓎ᣺
࡜ࡋ࡚㸪☢ሙᙉᗘ 7.364 T ࡛ TE03࣮ࣔࢻ㸪202.89 GHz ࡢⓎ᣺ࢆ☜ㄆࡍࡿࡇ࡜ࡀ࡛ࡁࡓࠋ
ྛ࣮ࣔࢻ࡟࠾ࡅࡿ࿘Ἴᩘࢆࡳࡿ࡜㸪࡝ࡢ࣮ࣔࢻ࡟࠾࠸࡚ィ⟬್ࡼࡾࡶప࠸⤖ᯝࡀᚓࡽࢀ
࡚࠸ࡿࠋࡇࡢཎᅉ࡜ࡋ࡚㸪ඹ᣺ჾࡢ〇సㄗᕪࡀᙳ㡪ࢆ୚࠼࡚࠸ࡿ࡜⪃࠼࡚࠸ࡿࠋ࿘Ἴᩘ
ィ⟬್ࡣ㸪Ȯ'ࢆ࣋ࢵࢭࣝ㛵ᩘࡢᚤศ J'm(x)=0 ࡢ n ␒┠ࡢ᰿㸪l ࢆ㍈᪉ྥ࣮ࣔࢻᩘ࡜ࡍࡿ
࡜㸪ḟࡢᘧ(2)࡛♧ࡍࡇ࡜ࡀ࡛ࡁࡿࠋ
22
2 ¸¸¹
·
¨¨©
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cf SFS    (2) 
ᐇ㦂⤖ᯝ࡜ィ⟬⤖ᯝ࡟࠾ࡅࡿ࿘Ἴᩘ␗ࡢᖹᆒࡣ㸪⣙㸫0.52 GHz ࡛࠶ࡗࡓࠋࡇࡢᕪࢆ⪃៖
ࡋ㸪ᘧ(2)ࢆ⏝࠸࡚ඹ᣺ჾࡢ༙ᚄࢆồࡵࡿ࡜㸪9.7 ȝm ኱ࡁࡃసࡽࢀ࡚࠸ࡿࡇ࡜࡟ᑐᛂࡍ
ࡿ㸬ḟ࡟㸪࿘Ἴᩘࡀ 203.4 GHz ㏆ഐ࡛࠶ࡿ TE03࣮ࣔࢻࡢⓎ᣺࡟ࡘ࠸࡚≉ᛶࢆㄪ࡭ࡓࠋ
4-2 TE03࣮ࣔࢻ࡟࠾ࡅࡿ≉ᛶ
 TE03࣮ࣔࢻࡢⓎ᣺ࡣ㸪☢ሙᙉᗘ 7.30㹼7.47 T ࡢ⠊ᅖ࡛㉳ࡇࡗ࡚࠸ࡿࠋࡇࡢⓎ᣺㡿ᇦ࡟
࠾࠸࡚ฟຊ࡜࿘Ἴᩘࢆᐇ㦂࡟ࡼࡾồࡵࡓࠋᅗ 3 ࡟ࡑࡢ⤖ᯝࢆ♧ࡍࠋࡇࡢ᫬ࡢⓎ᣺᮲௳ࡣ㸪
࢝ࢯ࣮ࢻ㟁ᅽ್ 18 kV㸪࢔ࣀ࣮ࢻ㟁ᅽ್ 12 kV㸪ࣅ࣮࣒㟁ὶ್ 400 mA㸪ࢹ࣮ࣗࢸ࢕ẚ
10 %㸪⧞ࡾ㏉ࡋ࿘Ἴᩘ 5 Hz ࡜ࡋ࡚⾜ࡗࡓࠋࡇࡢ⤖ᯝࡼࡾ㸪࿘Ἴᩘࡣ TE03࣮ࣔࢻࡢ⠊ᅖ
ෆ࡟࠾࠸࡚ 202.89㹼203.39 GHz ࢆᚓࡿࡇ࡜ࡀ࡛ࡁࡓࠋࡑࡢ≉ᛶࡣ㸪ᅗࢆぢ࡚ࢃ࠿ࡿࡼ
࠺࡟㐃⥆ⓗ࡟ኚ໬ࡋ࡚࠸ࡿࡢ࡛ࡣ࡞ࡃ㸪㝵ẁ≧࡟࿘Ἴᩘࡀࢩࣇࢺࡋ࡚࠸ࡿഴྥࡀ࠶ࡗࡓࠋ
┠ᶆ࡜ࡋ࡚࠸ࡓ 203.4 GHz ࡟㏆࠸ 203.39 GHz ࡜࠸࠺࿘Ἴᩘࢆᚓࡿࡇ࡜ࡀ࡛ࡁࡓࡀ㸪
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ࡇࡢ࿘Ἴᩘ࡛ࡢⓎ᣺ฟຊࡣỈ㈇Ⲵ⿦⨨࡛ࡢฟຊ ᐃࡀ࡛ࡁ࡞࠸࡯࡝ᚤᙅ࡛࠶ࡗࡓࠋⓎ᣺
ฟຊ࡟࠾࠸࡚ࡣ㸪࿘Ἴᩘࡣ 202.89 GHz ࡟࠾࠸࡚᭱኱࡜࡞ࡿ⣙ 650 W ࢆᚓࡿࡇ࡜ࡀ࡛
ࡁࡓࠋࡇࡢࡇ࡜࠿ࡽ㸪ࢹ࣮ࣗࢸ࢕ẚࢆ 30 %࡜ࡋࡓ᫬㸪200 W ⛬ᗘࡢᖹᆒฟຊࢆᮇᚅࡍ
ࡿࡇ࡜ࡀ࡛ࡁࡿࠋ
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ᅗ 3 TE03࣮ࣔࢻ࡟࠾ࡅࡿⓎ᣺ฟຊ࡜࿘Ἴᩘ
5. ࡲ࡜ࡵ
 ࣏ࢪࢺࣟࢽ࣒࢘ࡢ㉸ᚤ⣽ᵓ㐀 ᐃࡢࡓࡵࡢ➨୍ẁ㝵࡜ࡋ࡚㸪࢜ࣝࢯ≧ែ࠿ࡽࣃࣛ≧ែ
࡬ࡢ㑄⛣ࢆ☜ㄆࡍࡿࡓࡵ࡟ Gyrotron FU CW V ࡢືసヨ㦂ࢆ⾜ࡗࡓࠋࡑࡢ⤖ᯝ㸪TE03ࣔ
࣮ࢻࡢⓎ᣺㡿ᇦ࡟࠾࠸࡚࿘Ἴᩘ㡿ᇦࡣ 202.89㹼203.39 GHz ࡛࠶ࡾ㸪᭱኱ฟຊࡣ࿘Ἴᩘ
202.89 GHz ࡢ࡜ࡇࢁ࡛ 650 W ࢆᚓࡿࡇ࡜ࡀ࡛ࡁࡓࠋ࢜ࣝࢯ≧ែ࠿ࡽࣃࣛ≧ែ࡬ࡢ㑄⛣
ᐇ㦂࡛ࡢ ᐃ᮲௳࡛࠶ࡿࢹ࣮ࣗࢸ࢕ẚࢆ 30 %࡜ࡍࡿ࡜㸪ᖹᆒฟຊ 200 W ࡢฟຊࢆᮇᚅ
ࡍࡿࡇ࡜ࡀ࡛ࡁ㸪ࡇࢀࡣ┠ᶆ࡜ࡋ࡚࠸ࡓ 100 W ࢆ㐩ᡂࡋ࡚࠸ࡿࠋ࿘Ἴᩘ࡟࠾࠸࡚ࡣ㸪
࠾ࡑࡽࡃඹ᣺ჾࡢ〇సㄗᕪ࡟ࡼࡿᙳ㡪࡟ࡼࡾ㸪ฟຊࡀࣆ࣮ࢡ࡜࡞ࡿ☢ሙ㡿ᇦ࡛ࡣ㸪タィ
࿘Ἴᩘ࡛࠶ࡿ 203.4 GHz ࠿ࡽⱝᖸప࠸ 202.89 GHz ࡀᚓࡽࢀࡓࡀ㸪ࡇࡢ࿘Ἴᩘࡣ࢜ࣝࢯ
≧ែ࠿ࡽࣃࣛ≧ែ࡬ࡢ㑄⛣ࢆ ᐃࡍࡿࡢ࡟༑ศ࡞್࡛࠶ࡿࠋ
 ࡇࢀࡽࡢ⤖ᯝࡼࡾ㸪Gyrotron FU CW V ࡣ࣏ࢪࢺࣟࢽ࣒࢘ࡢ㉸ᚤ⣽ᵓ㐀 ᐃࡢࡓࡵࡢ
➨୍ẁ㝵࡜ࡋ࡚㸪࢜ࣝࢯ≧ែ࠿ࡽࣃࣛ≧ែ࡬ࡢ㑄⛣ᐇ㦂࡟౑⏝ࡍࡿࡇ࡜ࡀྍ⬟࡛࠶ࡾ㸪
⌧ᅾࡑࡢᐇ㦂ࢆ⾜ࡗ࡚࠸ࡿࠋ
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